LITERATURE REVIEW
The GDP indicator is one of the most important attributes of the economic situation in any country. Many authors use this indicator in their studies. Deng and O'Brien (2016) reviewed various concepts and data related to the distribution of GDP per capita in China. They considered the time interval from the Han Dynasty to the Communist times. The authors concluded that the obtained numerical results, brought to the US dollar, do not reflect the values of the real indicator under study, namely, GDP per capita. Barry et al. (2011) examined the growth rates of different economies. They use the GDP per capita indicator as an evaluation criterion. The historical data necessary for their study begin with 1957. Some of their main findings are as follows: the most likely slowdown in economic growth occurs in fear when the national currency is undervalued; the slowdown in country's economy occurs in 2005, at a time when per capita income reaches approximately USD 17,000 at constant international prices, while the economy's growth rate is falling by more than two points. As soon as the Chinese economy reaches this index, it is possible to slow down its growth rate.
In the pursuit of continuous high economic growth, these countries are facing serious environmental problems. India and China were the two largest countries with the greatest environmental impact in 2003.
Based on 2002-2016 data, Feng and Wang (2018) show that there is a negative relationship between GDP growth rates and the environmental performance index. However, nowhere but in Russia there is a strong correlation between environmental performance and GDP growth rates. Mankiw et al. (1992) dealt with the application of the Solow growth model to study the economies with different levels of living standards. They proposed to introduce accumulation of physical and human capital into this model. The extended Solow model allows describing the dynamics of living standards more adequately in both poor and rich countries. They showed that the growth rate in the standards of living is more intense in poor countries. Barro and Xavier (2004) analyzed various theories of economic growth. They consider the neoclassical Solow-Swan theory among the first. Further, issues related to the expansion of the indicators included in this model are discussed. Great attention is paid to the theory of endogenous growth. As the main indicators for building economic models, they suggest using the parameters of technical progress and the human factor. Ali (2018) explored the impact of the tourism sector on GDP in Saudi Arabia. The author showed that in some types of tourist areas, costs exceed the income from their activities. The government of Saudi Arabia is currently taking measures to increase tourism revenues and thus to increase GDP. Kubiszewski et al. (2013) suggested using the Genuine Progress Indicator (GPI) to assess the population well-being. They deduced their findings based on the studies conducted in 1950-2003 for 17 countries. They showed that during this period, GDP growth occurred, while the GPI index decreased from the 1978 level. They suggested assessing the real well-being of the population based on various indicators and considered that the GPI was not ideal, but that it rated the quality of economic well-being better than GDP. Van den Bergh (2009) showed that GDP can be used as an indicator of population well-being. This question arose because many economists propose not to calculate this indicator to assess economic growth, and therefore this indicator is irrelevant. The author says that GDP continues to be one of the main indicators in society. Kohli et al. (2012) propose a GDP growth model that includes the following parameters: fixed capital, labor, and total factor productivity (TFP). This model allows obtaining the estimates of economic situation in the country for the period up to 2050. Alternative scenarios of GDP dynamics for 185 countries of the world with different income levels are considered. Mukhtarov et al. (2019) examined the dependence of non-oil GDP in Azerbaijan on the banking sector. As the factors of influence, bank loans and exchange rate were considered. In the course of long-term forecasting it was found that there was a positive trend between the resulting non-oil GDP and the selected factors.
Balcerzak (2016), Balcerzak & Pietrzak (2016) conducted multiple-criteria analysis of the Quality of human capital in the EU countries at macroeconomic level and find a cointegration between global competitiveness, GDP growth and human capital development in the EU countries. Siliverstovs (2012) suggested using a model that reconsiders the estimates of quarterly GDP growth rates. This model is tested using Swiss economy as an example and makes it possible to forecast quarterly GDP rates taking into account their initial estimates. Kvasha et al. (2018) analyzed the existing methods of calculating GDP of Ukraine and offered an improved methodology. Their algorithm is based on the use of a mathematical apparatus for dynamic programming. It takes into account the shortcomings of the existing methods of calculating GDP and reflects the development trends of both world economic processes and socioeconomic processes taking place in Ukraine. Sonko et al. (2018) proposed a mathematical model of Ukraine's GDP growth based on a study of two main economy sectors, namely, industry and agriculture. The main factors that have the most significant impact on GDP growth in Ukraine were identified.
Among other studies offering econometric models for the variables in question, one can also mention Dougherty, (1992), Goldberger (1990) , Greene (1993) , Pindyck and Rubinfeld (1991) , Simionescu et al. (2016) , Korauš et al. (2017) , Kasperowicz (2014) , Kaigorodova et al. (2018) , Fashina et al. (2018) .
THEORETICAL BACKGROUND AND THE RESEARCH METHOD

ANALYSIS OF AVERAGES
When modelling and optimizing economic indicators, it is necessary to obtain the distribution of the investigated factor taking into account a certain criterion (goal function). One of the criteria can be a characteristic average value corresponding to the phenomenon being investigated. In economic practice, a wide range of indicators are used, calculated as average values. The average values characterize the whole set of phenomena, which allows revealing the regularities inherent in mass phenomena that are imperceptible for single observations. The main condition for the scientifically-based use of averages is that the average is determined for aggregates. It consists of qualitatively homogeneous units.
The choice of the type of average is determined by the economic content of a certain indicator and the initial data. Let's consider the mean values belonging to the class of power averages:
where X is the average value of the phenomenon under study; m is the exponent of the mean; Х is a current value of the characteristic; n is the number of features.
According to the value of the exponent m, the following types of mean are given (see Table 1 ). 
For power averages, the medium majority rule is fulfilled: the power mean increases with the average exponent. Different types of power averages are used for different economic processes.
The arithmetic mean is used when the volume of the variable characteristic for the whole population is the sum of the characteristic values of its individual units.
The harmonic mean is a transformed form of the arithmetic mean and is identical to it. It is used when not variants are summable, but their reciprocals.
The geometric mean is used when the individual values of the characteristic are the relative values of the dynamics in the form of chain quantities.
The mean square and cubic mean values are used when there is a need to calculate the average size of a feature expressed in square or cubic units.
FINDING THE BEST REGRESSION EQUATION
In modeling monotone processes, when the amount of unknowns is insignificant, nine functions can be used (see Table 2 ). These associations have a special feature, namely, if separate values of variables X and Y satisfy one of the equations, the average values are also satisfied. For each of functions, there are characteristic averages, which can be arithmetic, geometric and harmonic means in this case. Correspondence of functions investigated and their average magnitudes is reduced in Table 2. In the table, , a b const  . Table 2 The aspect of the average magnitudes characterizing functions of a regression
No. Function
Characteristic averages 
The third stage defines one of nine functions, which in the best way to describe input data. It is possible to use the following condition as a selection criterion:
The unknown constants, which are in the regression equation, are calculated using the least square method. This method is a basis for the regression analysis and consists of meeting a following condition for function of errors:
The determination of an extremum (4) for linear regression functions is reduced to a solution of linear system of the algebraic equations concerning a and b parameters. It is proved that this system has a unique solution and function of errors S reaches the minimum. In order to apply the method of least squares to all regression functions (Table 2) , it is necessary to transform them beforehand. This transformation is their information in a linear aspect. Unknown constants, which are calculated from a condition (4), definitively define an aspect of the best regression equation.
It is possible to continue modeling of initial process and receive the concrete differential equation, which maps the phenomenon investigated. The constants entering into this differential equation are directly connected with the constants entering in the regression equation. Oliinyk (2018) considered some options of the best regression equation and the corresponding differential equation.
Quality of stochastic connection between variables Y and X (quality of the regression equations) can be estimated using the determination factor, which is calculated as follows:
Formula (5) shows how percent of the general variance of variable Y explains the regression equation investigated. It is possible to conclude that the problem of minimization of function of errors (4) using the least square method is equivalent to the problem of maximization of the determination factor (5). The more the value 2 R is closer to 1, the better is the quality of the received model.
To test the importance of the regression equation as a whole, one can use various methods, for example, F -the Fisher's distributions. A certain parameter F is discovered for this purpose and compared to the table values of the Fisher distribution
 at a set level of significance . To fulfill the conditions of (6), it is possible to conclude on the importance of the regression equation. 
The significance of the regression equation factors can be tested using a t-distribution and comparing the received values with table ones.
When the investigated magnitudes are distributed under the normal law, a variance of magnitude
The confidential zone of a prediction regression model can be received:
is a quantile of a distribution with n-m-1 degree of freedoms at a significance level of  .
PROBLEM STATEMENT
Gross Domestic Product is one of the most common macroeconomic indicators (Mankiw, 2009 
is government purchases of goods and services;
is spending on net exports.
Let's introduce GDP growth by the formula:
The average GDP growth for the study period is:
SOLUTION TO THE PROBLEM BASED ON THE LINEAR PROGRAMMING METHOD (OPTION A)
It is necessary to translate the system under study from the initial state to a given final state and to find the optimal distribution of GDP growth by years. At the same time, the average GDP growth should be maximum when certain restrictions are met. As a goal function, one can use the geometric mean value of GDP growth in the period under study. 
where * i T is a minimum value of GDP growth. Let us consider the analytical solution of the optimal GDP distribution by years (13) The optimal solution in the form of (12) and (13) allows for obtaining the general distribution of GDP by years. This does not take into account the optimal distribution by the components of GDP (9). Let's consider the problem of managing GDP taking into account the optimality of its components.
THE PROBLEM STATEMENT (OPTION B)
It is necessary to translate the system under investigation from the initial state ; ] n tt and find the optimal distribution of GDP growth by years when the integral optimality condition is fulfilled. One method for solving the management problem is the Pontryagin maximum principle (Pontryagin et al., 1983; Arutyunov et al., 2006; Shell, 1969) . The problem statement can be represented as described below. The equations of the system situation:
Initial conditions: 
Optimality condition can be represented as:
where  is a discount coefficient.
THE PROBLEM SOLUTION
The Hamiltonian function has been written:
is an auxiliary function that satisfies the equation: 
For the auxiliary function, transversality is carried out:
The Hamiltonian extremum will be found using the management parameter:
To solve the problem, it is necessary to find the solutions to the obtained system of equations (14), (20) , and (22) under additional conditions (15), (16), (18), and (21). The solution found shows the distribution of GDP by years in the period under study, provided that the components of GDP are optimally distributed according to the relationship (18).
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RESULTS
Let's consider the options for the China's GDP distribution by years for different models. As an example, historical 1997-2015 data and forecast data for 2016 -2020 (Economy Watch, 2015 will be used. Table 3 presents the numerical values of GDP (constant prices, national currency) for China, as well as its components for the historical period. In this formulation, the model problem is considered. To obtain real values of GDP components, it is necessary to use more accurate statistics. For further calculations, one can normalize the variables using the formula:
where i X is the current value of a variable; i X is a mean value of a variable; i x  is standard deviation of a variable. Table 4 presents GDP (constant prices, national currency) and the components for China for the period of 2016 -2020 (Economy Watch, 2015 . Given the Table 4 data, one can find the optimal GDP growth, using formulas (12) and (13). For options 1 and 2, the calculation is carried out for the indicator * 6% i T  -the minimum value of GDP growth. Option 1 corresponds to the data presented in Economy Watch (2015) . Option 2 corresponds to
The optimal GDP distribution presented in Table 5 does not reflect the optimal distribution of GDP components for the period 2016-2020. Let's find the GDP distribution (constant prices, national currency) for China, taking into account the optimal management of the GDP components (14)-(18). Calculation will be made for the standardized indicators: . Table 6 shows the system parameter values for various control options. Table 7 represent the distribution of control parameters over the investigated interval of 2016-2020. 
 1 2016 0 0 0 0,233 0,062 0,103 0,233 0,103 0,103 0,052 0,032 0,297 2 2017 0 0 0 0,156 0,069 0,15 0,156 0,091 0,15 0,037 0,031 0,204 3 2018 0 0 0 0,103 0,073 0,173 0,103 0,081 0,173 0,025 0,029 0,15 4 2019 0 0 0 0,06 0,076 0,181 0,06 0,073 0,181 0,014 0,028 0,113 5 2020 0 0 0 0,02 0,078 0,178 0,02 0,066 0,178 0,005 0,027 0,087 Tables 8-11 show the GDP distribution (constant prices, national currency) for China for various management options. 
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To forecast the country's economic growth, it is necessary to assess the dynamics of GDP for a certain period. This forecast should be carried out taking into account the difference between actual and estimated figures. To obtain true results, it is critical to make timely adjustments to economic indicators. To adequately estimate the GDP index, it is essential to consider different scenarios for its distribution. The optimal trajectory of the GDP movement from a given initial state to a given final state can be obtained using mathematical optimization methods. One of the components of GDP can be used as an optimization criterion.
CONCLUSION
In the article, the indicator of the country's economic development in the form of GDP is considered. It is shown that the optimal distribution of GDP components can be obtained using several methods. When predicting GDP growth, one can use the values of geometric mean values. At the same time, GDP growth over the years is assumed constant throughout the review period. Forecasting the change in the GDP indicator for future periods can also be carried out using linear programming. To implement the optimal forecasting by the GDP components taking into account the objective function, it is necessary to use other methods. As the integral objective function, the value of the minimum aggregate indicator of the three components of GDP is used for the forecast period. The Pontryagin maximum principle was used to solve the problem. Several variants of the optimal control of the GDP components are given, which satisfy the initial and final parameters of the system. As an example, the optimal distribution of GDP (constant prices, national currency) for China in the 2016-2020 interval is considered. Numerical results are presented when adjusted for the discount factor. It is shown that, taking into account the discounting factor in 2017-2018, GDP growth increases, and in 2019-2020 it decreases. The approach proposed in the paper allows for an optimal redistribution of the GDP components when the necessary extremum of the objective function is satisfied.
